SwS Algebra 2/Geometry


Algebra 2 Objectives

Algebraic Concepts

- The learner will be able to identify the slope, x and y intercepts, find points on a line for a given equation, and write linear equations applying differing combinations of necessary information.

- The learner will be able to obtain solutions to, and/or graph absolute value or compound equations and/or inequalities with one variable.

- The learner will be able to solve real-world problems using equations and inequalities.

- The learner will be able to obtain solutions to polynomial equations (over the field of complex numbers) applying the following theorems: Remainder, Factor, and Fundamental Theorem of Algebra.

- The learner will be able to obtain solutions to the following types of equations:  linear, absolute value, rational, radical, exponential, logarithmic, and quadratic.

- The learner will be able to obtain solutions to exponential and logarithmic equations through the use of suitable methods and tools including estimation, mental math, and technology.

- The learner will be able to determine the value of expressions that have fractional exponents, and apply fractional exponents in the simplification of radical expressions.

- The learner will be able to perform the four basic operations with rational expressions.

- The learner will be able to solve systems of linear inequalities (two variables) by graphing.

- The learner will be able to use the definition and properties of logarithms in the evaluation of logarithms.

- The learner will be able to find the values of common and natural logs through the use of suitable technologies.

- The learner will be able to approximate the real roots of polynomial equations through the application of technology.

- The learner will be able to determine the quotients of polynomials through the application of the most suitable methods and tools, including technology, where necessary.

- The learner will be able to identify and graph the relationships existing among the various forms of quadratic equations.

- The learner will be able to solve and describe the solutions of quadratic equations in real-world problems applying many different solution strategies (factoring, quadratic formula, sketching the graph).

- The learner will be able to describe the roots of quadratic equations through the use of the discriminant, and by graphing the related function.

- The learner will be able to obtain solutions to systems of linear equations (three variables after a review of two variables) through the application of various methods, including matrices, elimination and substitution.

- The learner will be able to use the equal, not equal, greater than, and less than symbols to represent equalities and inequalities.

-  The learner will be able to solve literal equations, those whose coefficients are letters, for a specific variable.

- The learner will be able to correctly distribute an exterior exponent through an expression contained in parenthesis.

- The learner will be able to apply laws of exponents to simplify and evaluate algebraic expressions including nonintegral exponents.

- The learner will be able to correctly manipulate numbers and expressions with negative exponents, understanding their reciprocal nature.

- The learner will be able to simplify rational expressions.

- The learner will be able to factor common factors, trinomials, perfect square trinomials, difference between two squares, sum/difference between cubes.

- The learner will be able to solve for the value of a variable given in an inequality by manipulating the inequality correctly and as shown on a graph.

- The learner will be able to perform the division of one polynomial by another of a lower degree using either the division algorithm or synthetic division.

- The learner will be able to define functions (including absolute value, radical, rational, linear, quadratic, exponential, logarithmic, polynomial and greatest integer) and make their graphs.

- The learner will be able to evaluate a function f(x) for any given x and use technology to relate this to the graph of f(x) and table values.

- The learner will be able to recognize inverse relations and/or determine if they are functions.

- The learner will be able to make graphs of quadratic functions, find their minimum or maximum values, and/or find the number of zeros and the value of the zeros even if those zeros are imaginary.

- The learner will be able to determine the composite of two functions.

- The learner will be able to solve real world problems involving growth and decay.

- The learner will be able to use natural logarithms with exponential and logarithmic functions.

- The learner will be able to identify and graph a logarithmic function as the inverse of an exponential function and vice versa.

- The learner will be able to recognize the equation of a function when presented with a table of values.

- The learner will be able to apply graphs to explain the continuity of functions, including piece-wise and rational functions.

- The learner will be able to determine whether a given relationship is a function or a relation.

- The learner will be able to determine algebraic equations from graphs of continuous and discrete functions.

- The learner will be able to analyze graphs of functions to determine the effects of parameter changes.

- The learner will be able to solve for the zeros of a polynomial function by applying synthetic division.

- The learner will be able to determine and describe the domain and range for a given function.

- The learner will be able to graph relations and/or functions with the aid of concepts including domain, range, rule, symmetry, and asymptotes.

Geometry

- The learner will be able to identify a circle from an equation and write the equation for a described circle.

Calculus and Pre-Calculus

- The learner will be able to use a given equation of an ellipse in standard form to find the center, foci, and vertices and then graph the ellipse.

- The learner will be able to use a given equation of a parabola to find the vertex, focus, and direction and then graph the parabola.

- The learner will be able to define complex numbers and their additive inverses, their conjugates, and their absolute values.

- The learner will be able to obtain solutions to linear programming problems, as well as those involving decision making through the application of linear inequalities.

- The learner will be able to perform the four basic operations on complex numbers. 

- The learner will be able to solve problems where performing basic operations on matrices is required.

- The learner will be able to solve problems using parametric equations, using technology when necessary.

Number Theory

- The learner will be able to simplify radical expressions and rationalize denominators through the application of the properties of radicals.

- The learner will be able to determine real nth roots of real numbers and recognize perfect nth powers.

- The learner will be able to apply ratios and proportions in the analysis of various problem solving situations such as direct variation.

Numeration

- The learner will be able to recognize arithmetic and/or geometric sequences, determine their specific terms, and/or find the sequence when presented with the first term and either the common difference for the sequence or the common ratio.

- The learner will be able to assess the reasonableness of a solution.

- The learner will be able to identify correct formulas and when to use them, describe the differences between inverse and direct variation, and find and explain the constant of variation.

- The learner will be able to solve real-world problems by applying sequences and series, using technology when necessary.

- The learner will be able to calculate the partial sums of both arithmetic and geometric series.

Problem Solving

- The learner will be able to use a variety of solution strategies to solve problems including: identifying patterns, making lists, working backwards, applying logical reasoning, guessing, checking, modeling and using appropriate technology.

Probability/Statistics

- The learner will be able to recognize and discern the differences between combinations and permutations, and find n things taken r at a time for each.

Data Analysis

- The learner will be able to summarize and perform data analysis with the use of mean, mode, median, variance, and standard deviation.

- The learner will be able to investigate bivariate data by studying patterns in scatterplots and residual plots, performing logarithmic and power transformations to achieve linearity, determining least squares regression lines, and finding correlation coefficients.

- The learner will be able to apply data that is represented graphically (line graphs, bar graphs, circle graphs, picture graphs, and histograms) to formulate predictions, and to make comparisons and predictions.

- The learner will be able to use both experimental and theoretical probability based on real-world problems to formulate predictions and compare results.

- The learner will be able to estimate probabilities and predict outcomes from actual data.

- The learner will be able to use curve fitting in analyzing data and make predictions.

Technology Basic Operations And Concepts 

- Demonstrate competency in previously identified performance standards.

- Recognize and use technology for personal information management (e.g., finances, portfolio, career information).

- Understand proper handling and maintenance of hardware and storage media, and maintenance required for a safe work environment.

- Identifies specific tools, equipment, machines, or systems to address an information need.

- Know, understand, and follow District Computer Use Policies as they relate to the Basic Operations of the technology network.

- Use Email effectively to communicate information, files, and questions to peers, faculty, and parents.

Technology Social, Ethical, And Human Issues 

- Demonstrate competency in previously identified performance standards.

- Observe ethical and legal restrictions and contractual agreements when copying or downloading data or files from any print, non-print, or electronic sources.

- Demonstrate understanding of the process for copyrighting their own work.

- Observe Internet safety procedures, which include safeguarding personal information and reading and obeying contractual agreements when downloading information.

-  Understand the importance of identifying secure sites for conducting financial or other confidential transactions.

- Observe district procedures that apply to web publishing.

Technology Problem Solving Tools  

- Demonstrate competency in previously identified performance standards.

- Use a variety of technological resources in development of strategies to solve problems in the real world.

- Plan a strategy and use appropriate resources to solve an information problem or task, and evaluate the effectiveness of their strategy.

- Systemically integrate and develop their technological skills in the presence of content area study.

- Effectively use technology to demonstrate their understanding of a concept.

Technology Communication Tools 

- Demonstrate competency in previously identified performance standards.

- Use telecommunications to search for and identify potential work, college, and other learning opportunities

- Evaluates effectiveness of technology as a communication tool in terms of content, relevance, audience, and new information for self and/or group and for peers when used in a presentation.

Technology Research Tools 

- Demonstrate competency in previously identified performance standards.

- Evaluate, analyze, and identify information in terms of purpose, appropriateness, audience, bias/point of view for print and non-print materials (e.g. internet, television, books).

- Collaborate locally and remotely with peers, experts, and others to collect, produce, and share information gleaned from research.

(e.g. authors on line, Jason Project, email, video conference).

Technology Productivity Tools
- Demonstrate competency in previously identified performance standards.

- Independently create original written, visual, oral, and multimedia presentations with a variety of input and presentation devices, which reflect planning and are designed for a specific audience.

Geometry Objectives

Algebraic Concepts

- The learner will be able to solve real-world problems using equations and inequalities.

Geometry

- The learner will be able to identify and apply properties of vertical angles, linear pairs of angles, supplementary angles, complementary angles, and angles associated with polygons.

- The learner will be able to use the angle properties of lines and polygons to find the solutions to problems.

- The learner will be able to identify and apply properties of angles associated with transversals, parallel lines, and perpendicular lines.

- The learner will be able to measure angles to the nearest degree using a protractor.

- The learner will be able to calculate the length of the missing side of a given triangle, know both the meaning and relationship between complementary and supplementary angles, and apply the triangle sum property to find the value of the third angle.

- The learner will be able to recognize and/or sketch lines of symmetry and rotational symmetries.

- The learner will be able to identify lines of symmetry in areas outside of mathematics, including art, nature, architecture, and in symbols.

- The learner will be able to apply and write coordinates for reflections over the x- and y-axis, rotations of 90 and 180 degrees, and translations on the Cartesian coordinate system.

- The learner will be able to recognize and/or sketch reflections, rotation, and translations of two-dimensional figures.

- The learner will be able to find solutions to real world problems using transformations.

- The learner will be able to recognize figures that will tessellate.

- The learner will be able to apply nets in the representation and/or creation of three-dimensional objects.

- The learner will be able to explain and sketch cross sections that are formed by the intersection of a two-dimensional and a three-dimensional object.

- The learner will be able to match various two-dimensional illustrations of three-dimensional objects.

- The learner will be able to classify polyhedra based on the number of sides or faces.

- The learner will be able to recognize the five Platonic solids.

- The learner will be able to utilize the properties associated with arcs and angles of circles.

- The learner will be able to recognize pi as the ratio of circumference to diameter.

- The learner will be able to comprehend the relationship between circumference and area.

- The learner will be able to find arc lengths and areas of sections of circles by applying ratio concepts.

- The learner will be able to recognize terms associated with circles and spheres.

- The learner will be able to recognize the center and radius of a circle when given the equation of a circle in standard form.

- The learner will be able to compare and/or contrast inductive and deductive reasoning methods.

- The learner will be able to apply inductive and deductive reasoning to formulate predictions based on real world scenarios.

- The learner will be able to use deductive reasoning to determine properties of and connections among figures, given certain assumptions.

- The learner will be able to apply logical methods to find solutions to problems.

- The learner will be able to apply similarity to find solutions to problems using scale drawings.

- The learner will be able to determine the unknown side length of a given figure when given all of the side lengths of a similar figure.

- The learner will be able to apply ratios to find solutions to problems that involve similar figures.

- The learner will be able to recognize congruence as one-to-one similarity.

- The learner will be able to recognize medians of any triangles.

- The learner will be able to determine the midpoint of a line segment.

- The learner will be able to recognize perpendicular bisectors of the sides of any triangle.

- The learner will be able to classify triangles according to their side lengths and angle measures.

- The learner will be able to apply the relationships of special right triangles (30-60-90 or 45-45-90).

- The learner will be able to recognize altitudes of any triangle.

- The learner will be able to solve right triangle problems using indirect measurement.

- The learner will be able to use the Pythagorean Theorem to determine an unknown side length of a right triangle.

- The learner will be able to use the Pythagorean Theorem with a calculator to find solutions to problems.

- The learner will be able to use the Pythagorean theorem and/or the theorem's converse.

- The learner will be able to apply the measurement of interior and exterior angles of polygons to obtain solutions to problems and make associations to art, construction, and nature using tessellation and tiling problems.

- The learner will be able to recognize, relate, illustrate, and classify polygons by their characteristics, given physical and graphical representations, investigate conditions necessary for tessellations.

- The learner will be able to use transformational and coordinate methods to deduce the properties of figures.

- The learner will be able to find the sum of the interior angles of a polygon.

- The learner will be able to classify polygons based on the number of sides or faces.

- The learner will be able to solve problems involving perimeter and area in two dimensions.

- The learner will be able to classify quadrilaterals based on their properties.

Measurement

- The learner will be able to make descriptions concerning the effects on perimeter, area, and/or volume when the length, width, or height of a figure is changed.

- The learner will be able to use calculators and formulas to find solutions to problems involving area or surface area.

- The learner will be able to measure line segments in both US standard and metric units using a ruler.

- The learner will be able to determine the area of an enclosed region contained within another enclosed region.

- The learner will be able to determine and record the area of regular and irregular polygons.

- The learner will be able to determine the area of polygons by subdividing the polygons into simple geometric shapes.

- The learner will be able to calculate the area of a circle using either the radius or diameter, and find the area of a figure containing semicircles.

- The learner will be able to approximate the area of simple closed curves.

- The learner will be able to calculate the area of a triangle when given the coordinate points of the vertices.

- The learner will be able to apply formulas to solve for the perimeter and area of rectangles, triangles, parallelograms, and trapezoids.

- The learner will be able to use calculators to find solutions to problems involving perimeter or circumference.

- The learner will be able to apply formulas for the surface area and volume of basic three-dimensional figures.

- The learner will be able to determine the volume of simple geometric solids using calculators and formulas.

- The learner will be able to use calculators and formulas to obtain solutions to problems involving volume.

- The learner will be able to obtain solutions to problems involving changes in length, width, or height.

Number Theory

- The learner will be able to identify and discuss the geometry used in various cultures.

- The learner will be able to demonstrate an understanding of a given numerical or geometric principle by providing specific examples.

- The learner will be able to apply proportions in solving scale-model problems with fractions and decimals.

- The learner will be able to identify equivalent roots and radicals of given situations and estimate a square root using knowledge of perfect squares.

- The learner will be able to comprehend the properties of roots.

Numeration

- The learner will be able to continue sequences using arithmetic and geometric patterns.

- The learner will be able to explain patterns that occur in numerical situations.

Probability/Statistics

- The learner will be able to identify the probability of a given situation.

Real Numbers and the Coordinate Plane

- The learner will be able to apply concepts of coordinate geometry to determine congruence, similarity, and regularity of polygons.

- The learner will be able to apply coordinate geometry in explaining characteristics of a mapping of the vertices of a two-dimensional figure or a three-dimensional solid.

- The learner will be able to plot and determine the distance between two points on the Cartesian coordinate plane.

- The learner will be able to graph lines with and without the aid of a graphing calculator.

- The learner will be able to determine the circumference of a circle when presented with the coordinates of the endpoints of the diameter or the radius.

- The learner will be able to determine the coordinates of transformation when the coordinates of the endpoints of a line segment are known.

- The learner will be able to find the midpoint of a line segment determined by pairs of coordinates.

- The learner will be able to apply slope to determine parallel and perpendicular lines.

Trigonometry

- The learner will be able to find trigonometric ratios using a calculator.

- The learner will be able to apply trigonometric ratios to solve for the unknown parts of right triangles.

Problem Solving: Real World

- The learner will be able to use trigonometric functions in real-world problem solving scenarios.

- The learner will be able to pose problems, apply strategies to solve them, and share the solutions found, using mathematical, technological, and scientific terms.

- The learner will be able to develop an understanding that some ways of illustrating a problem are more helpful than other ways of illustrating a problem.

- The learner will be able to apply visual tools to obtain solutions to problems.

- The learner will be able to obtain problem solutions that are actually algebraic expressions constructed from information in the problem.

- The learner will be able to verify the correctness of results from the context of the problem.

- The learner will be able to create rules that can be applied in uncommon problem-solving scenarios.

- The learner will be able to analyze a problem to determine the steps necessary to solve it.

- The learner will be able to gather necessary information to obtain solutions to open-ended problems.

- The learner will be able to justify the approach that was selected to solve a problem.

- The learner will be able to describe his/her process for finding the solution of a numerical problem.

- The learner will be able to identify missing information in problem solving scenarios.

- The learner will be able to apply an organized method to obtain solutions to multiple step problems.

- The learner will be able to select suitable representations to facilitate the solving of a problem.

- The learner will be able to determine similarities within various problem-solving scenarios.

- The learner will be able to translate and obtain solutions to real world problems through the application of symbolic language.

Technology Basic Operations And Concepts 

- Demonstrate competency in previously identified performance standards.

- Recognize and use technology for personal information management (e.g., finances, portfolio, career information).

- Understand proper handling and maintenance of hardware and storage media, and maintenance required for a safe work environment.

- Identifies specific tools, equipment, machines, or systems to address an information need.

- Know, understand, and follow District Computer Use Policies as they relate to the Basic Operations of the technology network.

- Use Email effectively to communicate information, files, and questions to peers, faculty, and parents.

Technology Social, Ethical, And Human Issues 

- Demonstrate competency in previously identified performance standards.

- Observe ethical and legal restrictions and contractual agreements when copying or downloading data or files from any print, non-print, or electronic sources.

- Demonstrate understanding of the process for copyrighting their own work.

- Observe Internet safety procedures, which include safeguarding personal information and reading and obeying contractual agreements when downloading information.

-  Understand the importance of identifying secure sites for conducting financial or other confidential transactions.

- Observe district procedures that apply to web publishing.

Technology Problem Solving Tools  

- Demonstrate competency in previously identified performance standards.

- Use a variety of technological resources in development of strategies to solve problems in the real world.

- Plan a strategy and use appropriate resources to solve an information problem or task, and evaluate the effectiveness of their strategy.

- Systemically integrate and develop their technological skills in the presence of content area study.

- Effectively use technology to demonstrate their understanding of a concept.

Technology Communication Tools 

- Demonstrate competency in previously identified performance standards.

- Use telecommunications to search for and identify potential work, college, and other learning opportunities

- Evaluates effectiveness of technology as a communication tool in terms of content, relevance, audience, and new information for self and/or group and for peers when used in a presentation.

Technology Research Tools 

- Demonstrate competency in previously identified performance standards.

- Evaluate, analyze, and identify information in terms of purpose, appropriateness, audience, bias/point of view for print and non-print materials (e.g. internet, television, books).

- Collaborate locally and remotely with peers, experts, and others to collect, produce, and share information gleaned from research.

(e.g. authors on line, Jason Project, email, video conference).

Technology Productivity Tools
- Demonstrate competency in previously identified performance standards.

- Independently create original written, visual, oral, and multimedia presentations with a variety of input and presentation devices, which reflect planning and are designed for a specific audience.

